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(71) We, MEIJI.SEIKA KAISHA LID^ 
and Nim, INCORPORATED, boA Cot^ 
poratxons osgaoized and est^ing under the 
laws of Japsaa, d 2<lLQine, Kyd>asiil» 
5 Chuo4n]» Tol^ Js^ian, and 1-1-1, Senju 
Midoridio^ A(kdu4ai, Tckyo^ Jzpsjo, respec- 
tively, do heneby dedate the inventioa, for 
v/hkh we pray die method by vdiidi it h to 
be peiforiDed to be particularly described in 

10 SDd by the following statement: — 

This invention rdates to a collagen-con- 
taining ophth^moc pbannaceutkral piepara- 
tion haviog a slow releasing prop e rt y zod a 
process for preparing die wm. Particularly, 

15 It is concerned with an ophthalmic pharmar- 
ceutical preporatioa or oompo^on having a 
slow releasu^ property whkh comprises a 
sohihOized colkgen or a callage ''fiber" dis- 
persion, and OJK or more of ophthalmic drugs 

20 aod a process for preparing the same. More 
particularly, this inventioii rdates to an 
G^diahnic dierapeutic compo^tion prq)ared 
with collagens, whidi has such excellent pro- 
perty diar it can control the release of a drug 

25 constituted in said cotDfpo^tioa as an active 
ingredient for a prolonged period of time 
vmsxi appHed iherapeuticalty the ccdlagen 
compositions having a dn^ inoorp(»ated 
therein and to a prooess for preparing such 

30 conqx>siti£m. 

In medical treatment of diseases, drugs do 
[day a prominent role, whoeas dde &ects 
caused bv these drugs have often given rise 
to several troubles. lit is essential for an effec- 

35 tive action of a drug, as well as with less side 
efiiect, to make die drc^ effectually avail^le 
to the tissues or organs to be acted (herein- 
after referred to frequentiy as "targeti'). How- 
ever, a drug, when given through such an 

40 adisinistration route as oral one, is ^orbed 
in gastrointestinal tracts and tran^xsrted to 
blood therefron^ finally to the target, and 
during the transportation the drug is often 
liable to be decon^osed or metabolized. 

45 Moreover, the dn^ mtroduced in blood is 
absorbed through blood vessels into an entire 
body and then carried to or distributed to 



even other tissues and org^ in an entire 
body besides tbe targeit> vdiidi fcequ^tly 
resmts in occurrence of undesirable side effects 
and availability of only a imnor amount of 
the drug at me target as compared wiili a 
given dose. A far greater amount of a drug 
should, tiierefbie, be given in oral administra- 
tiom than tiiat readied for die concerned 
target. In these circumstances, if a direct 
administration sokity to the target is pos^le 
and an administezed drug in required amount 
may sustain its action for a given period of 
time, it m^ be possible to avoid any aide 
effects of drugs above-mentioned and to serve 
as an ided naedicament; Maay of therapeutic 
agents against eye diseases are generally 
applied in the form of an o$^thalmic sohition 
or ointment Such a treattnent may be satis- 
factory for those eye di^ases for which an 
application of a drug is required only cmoe 
or twice. However it is inconvenient to those 
patients ^dio are to be treated for their eyt 
disuses widi hig^ frequency of adnunistra- 
tion. Also^ in case of ophthalmic drops as 
shown in die prior axt^ a major portion there- 
of is pxme to flow out with tears and only a 
manor portion of the ^^lied anumnt theredF 
may effecaially act on as a medicamenL The 
present inventor have made a research, in 
atsempts to avoid such disadvanlages and have 
found the following facts that when a drug 
m^ be formulated into an ophtiialmxc pre- 
paration using colleens as a support for the 
drug as in diis mvention and inserted it into 
cul-dd-sac in eyes, a ^bw rdease of the drug 
therein is ^sible ai^ also it becomes practic- 
able to utilize the drug effectively with full 
duration of action of the drug as well as with 
idle minimum effluence through nasal 
larrimal ducts. Furthennores, k is anotiier 
effect of this invention that collagens are 
CDnxpletely dissolved in and flew out with 
lacrima and not necessary to be withdrawn 
from eyes. CcHagen is a principal |m)tein 
^tich constitutes connective tissues of animala 
and the majority thereof is the one named as 
insolt^le collagen. 
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The coUagen easphjed in diis invention is, 
as set fordi hereinabove^ solubilized collagens 
and collagen '^EbexT dispersions and nay be 
prepared as will be described below. 
5 llie above-mentioned insoluble collagen 
may be solubilized in water by a ntediod caxxf 
prising solubilizattoa foy treatment widi a pro~ 
tease In such a way diat die basic stmcture of 
collagen molecules is kept intact G^P^nese 

10 Patent PubKcations No. 13871/1962 and No. 
14426/1962 and British Patent 1,119^32), or 
a method wherein the insoluble cdlagjen is 
treated widx an amines an alkali ai^f sodium 
sulfate ^K^iile retaining the basic molecular 

15 scmctuie of the colleen (Brid^ Patoit 
1^92314). In an^ of th^ mediods^ collagen 
mokcules solubOized in water keq> the basic 
molecular structuse intact while the temxinal 
tdopeptide chains of the molecide are deaved. 

20 Svm type of collagens has characteristics of 
being low in inrnugence, fsrourable in oom- 
patihility with tissues <£ a living hodjy free 
of an iiiflauinTaioiy lespcMise and slowly ab^ 
sorbable in tissues. On the odier hand» 

25 gen is a protein vAich shows satisfactory 
pn^)erttes of being r^oitive of various types 
of drugs and, further, of being low in in> 
munity vdien ^jplied as a supporting agent 
for dxiigs to be admmisoered under controlled 

30 oondidcxQS of siow^^etesing;. Insohd^ ccHar 
gens are treated with an aqueous section of 
an amine, caustic soda and sodium sulfate 
for 5 hoins to 10 days, the treated collagens 
arc desalted by washirig with water and dien 

35 adjusted to -pB. 3.5—9.5 and fina% gnnind 
mechanically to yield a collagen '^fiber- 
bundlef" dispersion. The dispersion is treated 
with g^utaraldehyde and tiien again ground 
mechanicatty at pH 2.0—4.0 or 9.0—11.0 

40 to yidd a IwHnoB^nized dispersion. 

The temis "fiber-bundle?" and "fiber" are 
used to eq>ress the fc^owing matters;, respec- 
dvdy. Linear arrays of collagen mcdecules are 
shifted longitudinally by about one-fourdi of 

45 the mokciSar length to fonn Qxiis (minatB 
fi)er)» Fibrils may vary in its diamerter 
depoiding tq>on tissues and host animals^ but 
they have a diameter dF 1000—2000 A in a 
dried state in case of steer hide; These fibrils 

50 are assembled paratld to eadi other to form 
die so-called '^fboT. The ^^StxaT Im a dia- 
meter of 2 — 6 /t in a dried sft^ in case of 
steer hide. Furdier, diese fibers are assem- 
bled parallel to each athn to form a bundle- 

55 Hke structure that is termed "fiber-bimdle". 
The "fiber^ dispersion is crated under a con- 
trolled condition of alkali treatment so that 
the tebx>eptide moEkties at the end of the 
collagen molecules may be removed at the 

60 same levd as the solulnlization with an 
en^rme or alkaH, vAile the rate of diffusLoa 
and dissolution of collagen within eyes may 
be opdonaHy controlled by adjustment of 
the levd oi glutaralddiyde treatment In the 

65 procedures according to this method, the 



natural molecular arrangem^t of collagen in 
the •*fiber^' retain as it stands wAich leads to 
an effective control of slorw-rele^ of a drug 
depending upon the sort of drugs to be used 
and then makes it feasible to utilize the drc^ 
as an cyhthalmir pharmaceutical pre|>aration 
having slow-ieieasing property. 

The drug or medicament vdiidi may be 
emplcqred in the present process may be any 
water-^oldsle iod insohible ones. As oph- 
thaltmc medicanients are mydriatics such as 
atrom&e, homatropdne;, scopolamine, hydrasy- 
an^jdietanune, pheoQd^ihriner c^l^;hi, ladie- 
^ne^ cydopeotolate;, and tropicanude and rmo- 
tics such as pilocarf^ne;, physostigmine, carb- 
anxykholittey demecarium and phosj^ioline 
iodide. Andbiodc substances may be used, 
for exanq)le, j^-lactam group antibiotics such 
as caphaiexm or cephalotlmi; t^racydine 
groiq> ant^odcs such as tetracycline; amino- 
gjuooside group ant^otics sudi as strepto- 
niycin, kananxyciti, rfbostamydn, dibdcaci% 
amitkodeoxykanamyciQ and n^crolide group 
antibiotics such as midecamycin other agents 
tndude anti-inflaimnatDr^ corticosteroids such 
as oordscHie^ hydrooortisoneb betamediasonei 
dexamethasone^ predonssdoney fluorocaroolone 
and triamdno]oni&, j^receptor blocidng agents 
sudi as propranobl, pindolol, fllprmoM, 
bufuetdol, btpranolol, fonnitrolol, ptactolol 
and Qxyprendol, and xdoxuridine^ epine- 
phrine^ glycyrrfiizic add, vidarsAtine and other 
suitable medicaments as vi^ as their dertva- 
txves such as salts, and covalent derivatives, 
e.g., esters or amides active medicaments may 
be enmloyed. 

With regard to a controlled phannaceutical 
prq)aratian u^ng colhgens, ^ese has beoi 
disclosed in Jiq>anese Patent laid open 
pid>lication No, 42025/1975, the preparaticm 
ci a gel- or film-like pilocarploeNcoataining 
I^iarmaceuticd preparation, vi^ch is charac- 
terized m that sohibilized tdopqxtxd&^ree 
oollag ais are amtacted zod waxed with the 
intraocular pressure depressant pilocarpine. 
Collagen can be dissolved in water with a 
limited maxiiiHiiu ooncentration of about 



20%, but the viscosity of the coHagm solu- 
tion is extremely high. Consequently, the 
practic^le critical ooncentratian is 5% even 
at the highest for the preparation ci film- or 
gel-like compositions (dytatoed aocordir^ to 
the disclosure in the above Japanese Pateid 
(laid open publrcarion No. 42025/1975). In 
axklition, when a gd form is to be prepared 
according to the ^ove process, stq>s of cross 
linkage with y rays or ultraviolet rays and of 
subsequent wa^iing vrith water are further re- 
quired vMs, in case of a fihn form obtained 
by the soncalled air drying method, there is 
an economically diflicnlt |»rd>lem in the mass 
production thopeof, as a prolonged ftW is 
required for drying and the like. 

In the present inventioxi, there may be ens- 
ployed a precipitale having a collagen coo- 
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cexitradon of 30 — ^70 percent by weig^ wfakh 
can be btained by oonoentradng by oentri- 
fugation or fikration under a pressure cf the 
piectpitate fanned at the isoionic point of 
5 the collagen solubilized by use of the above- 
depicted aizyme or by alkali method. The 
isoionic point is pH 7—9 in case of die col- 
iagen soliAilized by the enzynoe mediod ox 
pH 4.8 in case of die cdlagen soluhili2sed by 

10 the alkali method. Moreover, a drug may be 
incorporated into die said precipitate at a 
concentration of 5—20% by ivei^t; well 
kneaded» and then the resuldpg product as it 
is may be employed as an ointment More- 

15 ovef> to the mixture of coHagen and drug may 
be admixed, for ingfanre^ 51-20% by wei^ 
of a lower pd]^ydric akohd such as poly- 
ediylene glycol, prc^ij^ene gjlycol or ethanoL 
This may be done both whaoi the preparadon 

20 is to be provided in the form of an ointment 
and in me form of a moulded prq>aratiGn. In 
die latter instance the omiposition has im- 
proving moldabili^ and the resulting mixture 
can be extruded to a rod shape or formed into 

25 tablets by a tabletdng machine and, if neces- 
sary, dried for use. According to the present 
process, tfaeie may be such advantageous 
diaracccnstics in that die si^sequent to 
mixuig of a drug are simplified, drying is 

20 easily effected owing to a lower water content 
and a higher collagen concentmdon and the 
amount of a drug may easafy be held constant. 
In vse, there may be enqioyed an dntment 
f onx^ but an acjueous colleen soJution having 

35 an extremely high viscosity may also be em- 
ployed and, wbsa instilled in eyes, diows a 
higher ret^otion ci a medicament in com- 
parison with the ccmisnonly applied eye drops. 
This invendon wiH be more fully illustrated 

40 by the following exanqptes^ 

Example 1 

Tdopeptide-free ooil^en \diich was pre- 
pared and purified by a method for die solu- 
bilizadon of insoluble collagen such as the 

45 one disdosed in British Patent 1,1I9>432 was 
predpitatod at pH 8 and concentrated under 
oentrifiigation. 

To 100 g of the precipitate with a collagen 
oootent of 30% was added a soludcm of 4 g 

50 of p^ocarpine hydrochloride in 25 nd of water 
and 3 g of polyethylene glyccd 400 which re- 
duces die viscofflty of die collagen prec^itate 
to effect an easy molding and flexibility of the 
£bal product 

55 The mixture was well kneaded and ex- 
truded through a nozzle with an inner dia- 
meter of 2 mm and dried. After drying, die 
rod had a diameter of 1 mm. The rod was 
cut into 6 mm kogdis (eadi having a wei^ 

60 of 6 mg and a pilocarpine content of 0*7 mg). 
Five of the cut rods were placed in 200 nd of 
Ringer^s solution and the amount of pilo- 
carpine released into the solution was mea- 



sured. The results are illustrated in Fig. 1, 

of the accompanying drawings. 65 

As can be seen from Fig. 1, the curve 
formed by plotting pilocarpine rdease as per- 
centage against time is an integral exponent 
tial curve and may be represented by the 
following equation (I) whexe the release per- 70 
oen^tge and time are defined as Y and t, res- 
pectively. 



Y=100 (1-E^-kt)) 



(1) 



wherein k is a release constant^ a constant 
value is g — 75 
value in a particular preparation, and, when 
calculated from experimemal values shown in 
Fig. I, 0XB5 mdsrK Altematively, it may be 
cairiilated from tiie equ^ion 



Tv,=0.693A 



(2) 



The Ti/2 nsans a time required for release of 
1/2 of a medicament in a preparation and is 
referred to hereinafter as *1ialf-lif& period of 
release". The Tya is also a constant value for 
a particular prq)aratian. The half-life period 
of release in this Example was 19.S minutes. 

As pflocarpine hydrochloride is very easily 
sduble in water, all 33 of the powdery 
hydrochloiide can be insyaniTy dissolved when 
it is added to water as a solid. Therrfore, die 
results iUnstrated in Fig. 1> reveal that the 
collagen rod acts as a good control on the 
release of pilocarpine. 

One rod of 6 mm lei^;di was inserted into 
die inside of lower eyeBds of rabbit. After 7 
mrnntes^ contracticm of pupils initiated and 
continued over 6 hours as shown in Figure 
2 of the accoiiq>anyii^ drawix^ Also^ pupil- 
lary contraction caused when a 0.6% pilo- 
carpine conventional eye drop was instilled 
in eyes of r^>bit is shown in Fig. 2. In case 
vdiere the convendonal eye drops were in- 
stilled in eyes, noaximum pixpOlary contrac- 
tion occurred in 20 nnnutes and then eyes 
were restored to normal as before in 80 
minutes^ v^iereasi, in case of insertion of cd- 
Is^^en rod, nMYinnim contraction occurred in 
2 hours and contraction continued up to 6 
hours. In case wbexe the pilocarpine-contain- 
ing cdlagen rod with 6 mm in length was 
ai^lied to a patient su&ring &om glaucoma, 
one insertion caused the lowered intraocular 
pressure continuous even more than 1 day. 
Considering the results of the d)ove test of 
pilocarpine release in Ringer's solution as 
shown in Fig. 1, togedier with the results of 
die above sustained release test in aiiimals and 
human patients, one can understand diat the 
preparation may have a satisfactory prolonged 
effectiveness in a living bod^ and suficientiy 
adueve the purpose of this mventicm^ if only 
the half-life period of rdease, Ti,2» is set to 
around 20 minutes. The collagen rod was dis- 
solved away in I day. 
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Telopeptide-£ree soluide collagen prepared 
by tlie so-called alkali mediod disclosed in 
British Patent 1>192314 was fttedpitated at 
5 pH 4.8 and centrifuged at 20,000—30,000 
r.pjn. 100 g of the precipitate having a colr- 
lagen concentration of 50% was well 
kneaded with a solution of 7 g of pilocarpine 
hydrochloride in 10 mil of water and further 5 

10 g of ethanol for better moldiog. The kneaded 
stock was compression^nolded by a die which 
was 8 mm tong» 2 mm unde and 1 imn tEiidc, 
and dien dried. The dned molding had a 
length of 7 incm> a width of 1.2 naii, a thick- 

15 ness of 0.5 mm and a weig^ of 6 This 
molding had a pilocarpine release constant k 
of 0.028 minr^ in 200 nd of Ringer^s sohition 
and a half-life period of release of 24.75 
minutes and showed nearly the same level of 

20 release time as that obtamed in Kyamplp^ i. 
This noolding ix^ien applied to a patient sufiEer^ 
ing from glaucoma exerted a sustained lower- 
ing ci intraocular pressure for more tiian 1 
day. The cdlagen rod was dksolved away in 

25 6 hours. 

Exan^ile 3 

The butt region cut from a steer hide was 
dehaired and washed with water. The grain 
and flesh layers were further removed and 
« 30 the corium laycx thus otoioed was cot into 
10 cm squares. The pieces were rinsed with 
a 10% aqueous sodium chlodde solution and 
washed wdl widi water. They contained m- 
sohible coOagen at 25% by weight 400 g of 

35 die material was soaked in 600 xM of an 
aqueous solution containins 20 g of caustic 
soda, 160 g of sodium sul&te and 20.7 g of 
a 30% monomethylamine aqueous solution for 
7 days at 20°C, des^ted 1^ washing witibi 

40 water and the pH was adjusted to 6.0 with 
hydrochloric acuL 

The so treated material were finely divided 
through a mindng marln'p^ vrath the hoL^ of 
a diameter of 7 imn and thai completely 

45 ground through a disperse nUL The resulting 
dispersion was suspended in 10 1 of a 15% 
w/y aqueous sdutibn of sodium sdfate and 
the pH was adjusted to 83 by die addition 
of 2N sodium carbonate. Tanning was con- 

50 ducted with 200 ml of a 25% glutaraldehyde 
aqueous solution at 25'*C for 5 hours. After 
washing with water, the v^iole dispersion was 
made up to 5 ^ adjusted to pH 3.0 with 2N 
hydrochloric acid and again ground through 

55 a disperse mOL The ''fiber" disperaon thus 
obtai^ was adjusted to pH 5.0 and concen- 
trated with centrifugation to give a dispersion 
having a collagen content of 50%. 100 g of 
die resulting dispersion and a solution 5 g 

60 of nbostamydn sulfete in 25 mi of water were 
diorou^y mixed and kneaded. The resdting 
mizture of collagen disper^on and ribosta- 
mycin sulfate was compressiooratolded in the 
same manner as in Example 2 and dried. The 

65 dried weag^ was 6 oHitaining 0.6 mg of 



ribostamyctn sul&te. 10 pieces of die molded 
product were placed in 200 ml of Ringer's 
solution and an ammTnt of ribostamyctn sul- 
fate released into the solution was measured 
at 37**C The results are shown in Fig. 3 of 70 
die aoconq)anyiDg drawings^ in vMai the 
curve is ^milar to that in Fig. 1 and may be 
refoesented by tb& equation (1) as shown for 
Fig. L Bdbease constant k of diis molded 
product was 0.0166 min-^ v^iile a half-life 75 
period of release was 41.7 minutes and rather 
longer as conq>ared with iha^ of pilocarpine 
in &an^e L This molded produa must have 
a far more protonged duration in a living 
body than die rod of Exan^ 1 has. Since 80 
r&ostamydn sulfate is very easily soluble in 
water, afi 6 mg of the powdery sulfate can 
be instandy dissolved in watex. Therefor^ the 
molded product from the coUa^g^ fiber &sper- 
siozi» as can be seen from the results shown in 85 
F^. 3, contmls tlie dution of rfixistamycin 
su&te so sufficiently as to sustain its action. 
This molded product ^len inserted in the 
lowor eyeitids of rabbit was dissolved away in 
Iday. 90 
Fxamjrile 4 
Sdlubflized collagen was jHepared accord- 
ing to the so<alled alkali mCTod disclosed 
in British Patent 1,192314* A precipitate 
having a collagen content of 30% vras i«e- 95 
pared at 4.8. 100 g ctf die precipitate and 
a suspension of 0.6 g of powdery riexameth- 
azone sulfete sodium salt in 20 ml of water 
were well mixed and kneaded The kneaded 
mizuire was then extruded through a nozzle 100 
with an inner Hiampti^r of 2 nun and dried in 
the same nraimer as in Hxample 1. The dried 
rod had a diameter of 1 nm The rod with 
6 mm in length weighed 5.5 n^ per one, con- 
taimng 0.1 mg ol dexamethazone sujU^ 105 
sodiimx sdt. Release of dexamethazone sulfote 
sodium salt from die rod was measured by the 
use of 200 ml ci Ringer's sdurion as dcHie in 
the foregoing Examples. As a result^ a rdease 
constant k was 0.021 mdn-^ and a half-lifie 110 
period of release was 33 minutes, vMdi 




to be so satisfactory as to exert a pro- 



Example 5 

SdubiHzed collagen was prepared accord- 115 
ii^ to the so<aHed alkali nuihod disclosed in 
British Patent No. 1,192314. A precipitate 
having a cdlagoi content of 30% was pre- 
pared at 4.8. 100 g <^ the precipitate and 
a suq)ension of 1 g of idoxurkiine in 20 ml 120 
of water were well mhoed mid kneaded. The 
kneaded mixture was dien extruded through 
a nozzle widi an inner diameter of 2 mm and 
dried in die same manner as in Example 1* 
The dried rod had a dmmeter of 1 nmL The 125 
rod of 6 nmi length wdg^ied 53 mg and coi^ 
tamed 0.17 mg of idoxuridine. Release of 
idoxuridine from the rod was measured by die 
use of 200 ml of Ringer's solution. As a re- 



sak, a release constant k was 0.008 minr^ and 
a half 4if e period of release was ZSjS mtnutes;> 
^ch corresponded to satisfactory results to 
sustain die duraticm of action in a living body. 

5 Reference Exan^Ie 

Into col-de-sac in one eye eadi sdected at 
random from 7 patients sufEeriiig &om pn- 
mary open ang^e g^ucoma was inserted tb& 
pilocaipin-containing collagen rod of 10 mm 

10 length prepared in Ex^^le 1 and then 
changes in intraocidar pcessme and pupillary 
size were observed as the time lapsed. After 
two weelcs> 100 ;il of 4% pilocarpine was in^ 
stilled in eye and changes in intraocular pres- 

15 sure and pupiUary size were observed. 

Changes in intraocular pressure and pupil- 
lary size of treated eyes widi time are as 
shown in Fjgs, 4 and S dF the acconqMinying 
drawings tx^edn^ widi tiiiose of non-treated 

20 ^esasaccmtrd. 

^hen apfdied m the molded f onn of col- 
lagen, a markedly sustaned effect was ob- 
served as conmared with case of insdOing 
oomventtonal pilocarpine drops in eyea^ and a 

25 statistical agnificance (P) was found to be 0.05 
between two cases at bodi 8 hours and 24 
hours after api^icatian. In particular, die 
effect of pilocaxpine on pupil wxi intraocular 
pressure wore off after 24 hours vdien ^ 

30 drops were mstalkd to eyes» ^iii^m signifi- 
cant contracted pupil and lowered intraocular 
pressure were observed even after 24 hours 
when ^jplied in the molded f <um of coQageiL 

WHAT WE CLAIM IS :— 

35 1. An ophthalmic {^larmaceotical prq)ara» 
tion having a slowHrdea^ng property wtudi 
om^rises a telopq[>tid&fEee colk^ predjn- 
tate obtained by pred^titation of a sohibilized 
collagen solution at isozonic point or a telo- 

40 peptide-&ee collagen ''fiber'* dispersion ob- 
tamed by treatment ci a colh^en *'&>ec^ 



bundle** dispersion with an aldehyde;, and one 
or more ophriiahnfc drugs. 

2» A pharmaceutical CMneparadon according 
to daim 1 wherein said collagen precipitate 45 
has a collagen content of 30—70% by wei^t. 

3. A pharmaceutical preparation as d^ned 
in daim 1 or 2, m^ierein a lower pol^iiydric 
alcohol is incorporated in an amount of 5— 
20% by weight m± respect to collagen. 50 

4w A pharmaceutical preparation according 
to daim 3, iK^ieietn the alcohol is selected 
from polyediylene glycol, propylene ^ycd 
and ethanoL 

5» A phartnarftutkal jH^qKiration according 55 
to any preceding daim, wherein said ophthal- 
nuc avag or dn^ is setected from my[kiatk:s» 
wkxksy antibiotics, antt4njBammatory cortico 
steroidsi, fi-mxptor bioddng agents,, idoonui* 
dine^ qrfnfiphrine, gjlycyrchizic add and vida- 60 
rabinc; 

tit A ffemrwrniftcal preparadoa aooording 
to any preoedir^ dahn» wherein said prepara- 
tion is in mokled fonn. 

7* A pharmaceutical prqaration according 65 
to daim 6, ndierdn said prqnration is a 
molded rod. 

8. A pharmaceutical preparation according 
to any one of claims 1, 2» 3, 4 or 5, wbsidxi 

said preparation is an ointment, 70 

9. A pharmaceudcal i»cparatbn according 
to daim 1» 2 or S> vAerdn said preparation is 
a sdutton. 

10. A phamnaceiitical preparation according 

to dahn 1, substantially as hereinbefore de&> 75 
aSbed wxdi reference to any of Hxamples 1 
to 5. 

MICHAEL BURNSIDR & PARTNERS, 
Chartered Patent Ag^ts, 
2 Serjeants^ Inn, 
Heet Street^ 
London, EC4Y 1HL» 
Agents for the Applicants. 
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